█ INTRODUCTION
A cute subdural hematoma (ASDH) is a clinical entity with increased morbidity and mortality despite the developments in neurosurgery and urgent intervention is obviously necessary for an optimum clinical outcome (5, 24) . Its mortality rate has begun to decline with the developments in medicine and is currently around 14% (16) .
but the incidence of ASDH goes up with simple head trauma in the elderly group (2,4).
In the present study, we evaluated the influence of the Glasgow Coma Scale (GCS) score and thickness of hematoma factors on the mortality of traumatic ASDH.
█ mATERIAl and mEThODS
This retrospective study was performed on 99 patients who were operated with the diagnosis of traumatic ASDH at the Neurosurgery Clinic of Ankara Numune Education and Research Hospital between January 2010 and December 2013. Age, sex, mechanism of trauma, time delay between the onset of trauma and admission, additional pathologies, thickness of hematoma and GCS score at admission and discharge were investigated. We focused on isolated head trauma describing patients without any systemic injury (e.g. abdominal, thorax or spinal cord injury that might affect prognosis of traumatic subdural hematoma). Factors that affected the mortality rate, GCS score and the size of ASDH were analyzed. Patients with lesions such as spontaneous acute subdural hematoma due to anticoagulant use (non-traumatic ASDH) were excluded from the study.
Data were collected from previously prepared patient information sheaths. Statistical analyses were performed using the SPSS (Statistical Package for Social Sciences) Windows 19 software package. Distribution of the variables was tested by the Kolmogorov-Smirnov test. The differences between groups' mean values were tested with Student's t-test. The significance of the differences with respect to the median values was evaluated using the Mann-Whitney U test. The changes in the study variables in time were analyzed using the Wilcoxon test. A p value less than 0.05 was considered statistically significant.
█ RESUlTS
Ninety-nine patients were operated for traumatic ASDH at Neurosurgery Clinics of Ankara Numune Education and Research Hospital with a mean age of 46.8±21.3 years (ranged between 4 and 93 years old). Male patients constituted 79.8% of the study population. Head trauma (43.4%) was the most common etiology and the median time from emergency department admission to surgical intervention was 2 hours. Among the patient population, 74 (74.7%) had an additional pathology. The most common additional pathologies were epidural hematoma and traumatic subarachnoid hemorrhage (SAH) ( Table I ).
The mean thickness of hematoma was 16.6±7.5 mm. It was noted that the thickness of the ASDH was inversely correlated with the GCS score (p<0.05). There was no statistically significant relationship between the mean ASDH thickness and trauma mechanism, presence of additional pathology, sex, age, and time interval between emergency department admission and operative procedure (p>0.05).
Median GCS score was 12 and it was inversely proportional to the thickness of the hematoma (p<0.05). The rate of an additional pathology was significantly high in patients with a low GCS score (p<0.05). No significant relationship was found between GCS score and age, sex, and trauma mechanism (p>0.05).
Marked improvement in GCS scores was noted in 54 patients on follow-up but the GCS score remained unchanged in 15 patients (p<0.05). The mortality rate had no significant correlation with sex (p>0.05). The mortality rate of the patients who experienced an out-of-vehicle traffic accident was high while the patients with isolated head trauma had a low mortality rate (p<0.05). The patients with additional pathologies had an increased mortality (p<0.05). The patients who died were old, presented earlier, and had a thick hematoma and low GCS scores (p<0.05) ( Tables II, III) .
█ DISCUSSION ASDH develops in approximately one third of brain injuries due to severe head trauma (11, 14) . Although the mortality rate of ASDH was reported to be around 60% until the 1990s, the rate was reduced to the level of 20% around 2000 and as low as 14% within the last decade (16) . On the other hand, the functional recovery rate ranges between 19% and 45% in traumatic ASDH (1, 20) . Although the indications for operation have not been clearly established in traumatic ASDH, craniotomy and decompressive craniectomy were performed for therapeutic purposes to induce brain relaxation (11) . In the present study, all patients were operated as soon as possible after admission. Hematoma evacuation was accomplished with craniotomy or decompressive craniectomy, depending on factors such as clinical condition, hematoma size, and parenchymal edema of the patient. In patients with a lower GCS (15) . In our study, 79.8% of our patients were male and their mean age was 47 years. Thus, our population's mean age and male percentage were similar to series reported in the literature. We believe that an increased percentage of driving and occupational accidents, as well as a higher rate of assault incidents among adults, are the factors that shaped the mean age of our population. Men are exposed more to trauma since they spend more time out of their house and are more commonly involved in risky jobs such as working in high places (building sites, high-voltage transmission lines) and driving vehicles compared to women.
Ryan et al. reported that the most common cause of traumatic ASDH was falls from heights, followed by motor vehicle accidents (16). Leitgeb et al. similarly reported that falls and traffic accidents were the most common causes of traumatic ASDH (10). Yanagawa et al. observed that ASDH most commonly resulted from traffic accidents (23) . It was also reported that falls were the most common cause of ASDH, followed by traffic accidents (19) . In another study, traffic accidents were followed by falls and considered as the two most common causes of ASDH (22) . In a study from Turkey, Kaptanoglu et al. found similar results for the most common causes of ASDH (7). In contrast to former studies, we found that isolated head trauma was the most common etiology of ASDH. The basic our patients in time at the present study. The main reason of this observation is possibly an improvement in the consciousness of patients followed by a higher GCS score as a result of surgical decompression, spontaneous hematoma resolution and regression of edema.
The mortality rate of traumatic ASDH is about 40% to 60% (10,13). Many factors including age have been reported to influence mortality in traumatic and non-traumatic ASDH patients (4,21). Busl and Prabhakaran found a mortality rate of 11.8% in patients with ASDH and reported that the rate was lower in traumatic ASDH patients (2). Ryan et al. reported a mortality rate of 14% (16) . In the study of Leitgeb et al., the mortality rate was found to be 47% and additional trauma and mortality were found to be increased as the GCS score was lowered (10) . Previous studies have reported that the GCS score was strongly correlated to mortality (8, 9) . Shen et al. reported that the mortality rate was higher in patients with a lower GCS score (17) . Leitgeb et al. demonstrated a higher mortality rate in patients with additional traumatic lesions (10). Kaptanoglu et al. reported lower mortality in patients operated earlier (7). We found higher mortality in out-of-vehicle traffic accidents possibly due to the severity of the trauma. As expected, the mortality rate becomes higher in patients with additional traumatic lesions depending on the increased amount of affected brain tissue. In our study, the mortality increased with the increasing age of the patients. This was possibly because of a reduced physiological reserve of the aging population, reduced brain plasticity, and increased rates of comorbidities in that patient population. An increased amount of bleeding will cause more brain tissue to become affected and the GCS score to be lowered. Thus, it was found in the present study that the mortality rate is higher in traumatic ASDH patients with a large hematoma and a lower GCS.
█ CONClUSION
Traumatic ASDH is a fatal condition despite all developments in neurosurgical interventions. GCS score and hematoma size are important parameters that correlate with the mortality rate. Other factors affecting mortality are age, presence of additional trauma, and time delay from admission to intervention. reasons of this discrepancy may be the geographical location of the center included in the study as it is close to suburban areas.
It is well known that parenchymal lesions and edema developing inside the brain are the most important factors determining the clinical course of ASDH (11). Shen et al. reported that cranium fractures and brain edema were the main additional pathologies in their study population (17) . Leitgeb et al. reported that SAH and contusion ranked top among additional pathologies also emphasized by Son et al. (10, 19) . In our study, the contusion rate of our population was lower and the rates of epidural hematoma and SAH were found to be higher in contrast to the literature. In the former studies, the mechanisms of trauma were traffic accidents and falls from heights, which potentially caused greater damage. Isolated head traumas concentrating the energy of impact onto a single point ranked at the first place as the mechanism of trauma in our study, which may explain the difference between the data in the literature and our findings.
It was reported that midline shift due to ASDH is related to GCS score and mortality (4). Chen et al. reported that the mean diameter of ASDH bleeding was 11 mm and the measurement is parallel to the degree of midline shift (3). In a study performed on 21 patients by Yanagawa et al., a mean GCS score of 4.8 was noted and the size of ASDH was 13.1 mm (23). Son et al. reported a mean hematoma size of 5.8 mm and the size was proportional to the amount of shift. They also found that the hematoma size was smaller in patients who later deteriorated or whose hematoma was spontaneously resorbed (19) . Solaroglu et al. determined that the size of bleeding and the amount of shift was greater in patients who died compared to those who did not (18) . We believe that the increased amount of bleeding is a direct parameter of injured parenchyma but it also results in secondary losses by inducing more edema due to an increase in the space that it occupies. Thus, we advocate that the size of ASDH is proportional to the clinical course.
GCS is a practical classification method that has three components (verbal, motor, eye), each of which signifies separate areas of brain. Therefore, it has been reported that it is the most important factor that directly reflects brain damage, reflects clinical status, and provides information on survival during follow-up (10,12). Son et al. reported a mean admission GCS score of 13.2 (19) . It was reported in another study that most of the patients had a GCS score greater than 13, followed by patients with a GCS score lower than 6, and interventions were most commonly performed on patients with a low GCS score (16) . Nevertheless most of the patients with ASDH had a GCS lower than 8 in general (7, 11) . Moreover, patients with additional pathologies had a lower GCS (10). Ryan et al found that GCS increased after follow-up and surgery (16) . It was also noted that the patients who survived generally improved later (9) . Interestingly, Son et al. followed their patients without intervention and observed that 77% of the hematomas were resorbed spontaneously and the GCS score improved there after (19) . We observed an improvement in the GCS score of
